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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simulation device using 
moment method which speedily simulates electromagnetic strength or 
others in time region. 

SOLUTION: This simulation device is provided with a transformation 
means 1 1 which provides frequency spectrum by digitizing time series 
data in a wave source and Fourier-transforms the data, a calculating 
means 12 which calculates mutual impedance at a sampling frequency, 
derives an approximate expression of mutual impedance from the mutual 
impedance and the sampling frequency, and calculates mutual impedance 
at each frequency provided by the transformation means 11 using it, and 
a simulation means 13 which derives current spectrum flowing through 
each element using moment method from the mutual impedance 
calculated by the calculating means 12 and the frequency spectrum 
derived by the trasformation means 1 1, and then derives spectrum of 
voltage, electric field, or magnetic field, and an inverse transformation 
means 14 which inversely Fourier— transforms spectrum derived by the 
simulation means 13 and output the result. 
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(2) 

1 

^ > n a o t &g?it c mti * mm z -> 5 a - h -t 

T, 

±f2ISffi#a©3ltfiLfcfflS-f >t-y>Xt, ±ESE 

So 

t. R«s>r>!i-^>x£K*©l#oaHK,!:;&>s^- 

T\ 

HRR*"^ WH£»T. ^©^TXte-Slsro^&Ry; 

ffls-r >e-y>xs»aj*-**tij*a£, 
±iB*a*a©*tBbfcfflS'f >\z-y>x£. ±.mt 

2? WK»«#x*<* WM^^7>^27 wn^ttx, t 

±EySal/-y3 >*aoK3£b/ttB*»*©X^i^ so 



2 

h;pfti!S7-'jxSB«lbTa*-r«i!S*lft^at*«^ 
IWtttit-^ > hSSfflVJftyS a a >8 

So 

[11*3 3] I*S2Ei© ; E-/>hffiSfflWcy 
ySaU-yg >#att. »#m©*ffiX^* WH£# 

? wusa»t«iiB^:tr*itT»fflsn*jFiaa»:«e 

So 

[»*S4] »#E2lB*©*-.*>h8i*fflV>;fc-> 

•>5ik-/3/fan earn**©*?©^*^ 

Wl^imffiX^ WH£#ft*&Ba«»*«£l;:H, 
0**^.#g^©*«tX^^ Wl^R*^^*.*** 
»©«Ff ©««W<27 wioUifcffix^ WUfcJMif 
#Sitt5 : E-/>hMffl^:y5al/-y3/g 

So 

«tO»!««E©«J««#S««^ IT7-U x««f* C 
> hffiS|l*ySal'-y3>8 

So 

fflUfcy5al/-y3>giCfe^T, 
"3V>Tt>H— ©^ffiTJSHIU 

y5ak-ya>« *ffi#a©JHtibfcffiS7 K 
57^>^fflI l J7i'y3 >tC-&toi3 v T, fiBSgX^ 

aatai^att. ->5zl1/— > 3 >^ai'^i±Ta*7- 
ux*ai**ff-r*Jit*. 

So 

lua^aa. mmi £©ffl©*B5-r>t;-^> 

XZjjS, 
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3 

Z i j=e ~jkrO[(a 0 + ajf2 + a2f 4 + a3f6 + a4f8 + 

• • ) +j (bof _1 + bif + b2f 3 + b3f5 + b4f 7 + • 
•)] 

fflU f:H&ft. k:S9c. r 0 : BP£ i fcS* J t 
OWOlSt, JgfflgBtfcDj : jftSc 

So 

fffifgll SHI i £R* j t©M©fiS7 K5 

Yi j=e -J'krO [ ( aQ + &1 f2+ 3 2f 4 + a3f6 + 34(8 + 
••)+]' (bof -1 + bif + b2f 3 + b3f5 + b4f? + • 
•)] 

ffiU f : Hftft, k:i£$c, r 0 
©M©e». fg«ffl5»OJ :lfi§Sc 

Ho 

Bij= e -jkrO[( ao +aif2+ 3 2f 4 + a3f6 + & A i% + 

• • ) +j (bof + bif 3 + b2f 5 + b3f7 + b 4 f9 + • 
•)] 

GLU'f k : ttft, r 0 : MM i tli j £ 

(OWiOtm. fSMW^Oj :Jfi* 

So 

3^-* > hffiS^H&ysa 1/— > 3 >gSl~&V> 
T, 

5->Sil/-y3 >^&£, 

±EvSaU->3 >^H^#afcHifcR»W*Ma>& 

So 

1 1 ] 1 OfB*©^-* > MfcSffllr* 



(3) 

4 

y$al/-ya>¥©l ffiSf >tf-^>7.t^Jin^ 
T, ftS7 F5 yi'^iilUTi'ya >C5Hf ft* 

HCffi#ftf4, yS a l/-y a >¥ft©*»ftHSac*« 
WRit - **— .* >>MfflW:y5al/-yayg 

So 

p<> h m izm -o x&mm \z *n s *sk & -> = a. h -r 

SW>hftSffll»fty3aV- v-3 >#ffiK:43V> 

as^ix-* 6i«fti/7-'j xseai-r-s - 

b, ^ft£&oT?fSl©&a®§Tl&£b£#^fetfcT 

©^aiiST^b^iSt^x^^ h^t^e,, t-* 

So 

•l) ; E-^>hji&ffl^fc->5 3.l/-v3 >^ffitC^Vi 
T, 

t;-^>x&^t±ibT. Mtas-r >t!-^*>7;t-y->y 

b, ^ti^^^T^i©jaaj§e-eis:^bfc^iSRT 
©ffls-r >e-^>xss:{iiT?>^2©® ! ajifit, 

so *2©«3iftfi-e*tiil/fcffiS-f ^e-^xa:, »i 
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(4) 

5 

*f*£ bTISSTSff! 3 ©#L3jia<h, 

m^iz^xhrn—^mx-wmv. 
^3(ommmmr\ £2©fflSiiST*BLfcffls:Fi < 

h ;kc c> ^ t t> b ~z> ~d HBM £ Hf? b . 

1 5 ] mi-mm &mm b . «iSR**# 
g*ra<z>«E-f swab 

T, 

ffliU, *t'J 7(i-^Sr^iS-rSt)G)*SfflV^n2) so 
8t*ffffl-r«* 3 ©fflSjlgiSflM.* Z. t *. 

So 40 

^2(D«aajia-e. «s-f >tr-^>ztinAT. ffls 

7 H 3 V 9 >X (tffiS U 7 V 3 >© WfftjJ*— #X tt 
jRjl^MTfctfLTt-/ > hi££SfflT-S> Z. iT 

fB3<D$a3i®gT. H 2 <0&Si®ST-#*£/5i£gcffi*£ 

fee 50 



6 

4#t/&£M5t-*>hffi£^fcv3 3.l/-V3 >£l 

±iasaj#©omaibfcffls-f >e-^>x<h> ±ese 
im^m 1 8 3 tf»ssi*i:»ab, .««*3&*-^ 

5l^S5€-^>hMfflW:y3aWy3>g 
B ft *§i-f 4 7 P ^ 5 A *«ia« $ tl 4 7 □ ^ 5 A Gift IK 

«©B#^?iJx-^ &mWLfc b 7- U X»T5 £ LX 

b> -t-n*«oT±E«ai^a©a9!jgbfc#»«t»To 

fete, S^JcjSbT, »«SKX^^ 

©^fefeT.^i' h;i^©rt©S*$n4t)©Sri±J^^t 
LTiStSySal'-ys >^a«h, 
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(5) 

7 

fttt £ t Z> 7 P 9 v AEttWH*:. 

B S -5 7 P ^ 7 A tWE* * ft « y □ if 7 A BBttttt 

MoT, io 

as tux, +ir u Tsmttm-t^toam^^tn 

AtfEfltSft-SCtS. 20 

[fS«0#llllfcKW] 

[0 0 0 1 ] 

■>5al/->3>*St, ^©•>'5al/->'3>Si6 
^SlT 5 y P ^ 5 A £ f S«r a 7 P if ? A IB « <h (r 

->a >glStfy$ a. >a >^mt, ^©->= a 

[0 0 0 2] 

&t^£^3 D, &H©SteT)i8L<£l/E£ft3 

[0 0 0 3] £©Jc5&^&Si*&£fiJ££-&&*:S&fI, 

[0 0 0 4] «f*»K»t5a*WaiHi:l/ 

[0 0 0 5] £©±3fc*»«»ftiR£Sli:afcd&f;:, so 



*«*/<XK.«fcoT&tf*^««*HMMeT*© 

[0 0 0 6] ^©»#©'>3a.U->'3>ailSS*l» , r 

[0 0 0 7] ffi*»ttO«#^6tt»sns««»!ii« 

«, *H*#«fc»Eft*«*^«*##-:&>*i:, &»©3 
[0 0 0 8] z\ti&m< feotbt, t-^>hr£^ab 

>hffifcoV>T©##:£itt£l/Ttt, IU N.Wang, J.H. 
Richmond and M. C. Gilreath:" Sinusoidal reaction for 
mulation for radiation and scattering from cond-uc 
ting surface" IEEE TRANSACTIONS ANTENNAS PR0PAGATI 
ON vol.AP-23 1975 J 
[0 0 0 9] *^«S#ft-tf*fifc«fcW-fX 

Ijf^^-tra fe©©#< ^;px^©y-f XT&D, M 
fc, tfiSORftffttrt*© I C^©*^©JI#»f£ 
^©ig^©S^»J^&5t^-r?>fc» 

[ooio] m^fD^titmmmmmmmtvx, mta. 

[0 0 11] *RS*j£^»*IB«»j*T?tt. 

, St - :/;W>tB*:fc«j6 -g-fcii-T S \Z fmit t 
Z>£, ^*-XA±aS*:t9!W**/fr^r-^;i'iB*ffl 

[0 0 12] IK, WREJUft^WIBISfl'Sc-ptt, Mitt 

*«, ^*-XA±as^©fij&*fc-r^-y;i/^^-y 
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(6) 

9 

;u«*ffls*jiHffittro!^a>sfc9. ao. mmnm 

[0 0 13] ^-^> hftKH^-CDJ^&FtSJg 

e^iSI&^-:/;i^tt#^ro = fcd&£i!SB& 

*>■&, t-y^hffifi, *#g*ifero-«T*?)*#iff 
©**2j*C7c»H(i«fb-r*«tfC«fc<, II:, Hifrtb 

[0 0 14] -?-ClT% t-*>bi££ffl^T, ISIWWfc 
T. -t03E«Lfc«R»«*T*«^©a[it!*tt*->5 20 

[0015] £ro#ftt>, ^*swtc«e 

oTV>fcroTte|lfl*'ijJflBT*5. ^flli, ^E-^>h 

■r-6t#c, j&»fcc&*©«**K:*i*;£n, -t-ne.ro 30 

[0 0 1 6] 'l-fcto-fe, *-*>hffiT*«&lfro;jfc&f& 

£. * ->a.{banfc->5 a 1^— >a >»*ro*^p«« 
ro*jgflMRSBE*atr£:. 9Hf*#*ro«jR»roi'*>6* 
fflSroHifeftSl^attU *ro«»*fc , Dt»T, *y 

#a, -t-ro^ftfcfflS'f >e-y>x*t«ift«*7?» 
*tit>Z@.-3T. £»Mj&*K, «tt^rott»!fift£l|[ 

«roft«ft»cC-3t»TfH|[b3te^ntffe6*:^c:i:*» 
[0 0 17] JMfcWKS? <b. loro««[»tjt*bT, so 



70 

°e— / > Nffiroas^ea*#< isratfs^ro:*-^ 

*^>ro(r*fLT, fil-f > K-^>7^>fiS7 H 5 s; j' 
>X^ffiS U7^ya >*W-IH-*I^Wtt»I^Riro*- 

[0018] ffls-oe-^^tt, ssgiitro 
«fltt*»Rfi-r*t8*t. ffiroBjRro««troiBl©Hfl5S 
*U ffiS7H5 y9>x\i. »*S3RroasK*«ilie-r 
ffiroK*ro«»troraroHfl$fc3iU fisu 

7^->a>i4. a5^Slgro*«t (fi8ft£) **R.jBf*«lf- 
ftjrog*ro®«t (tttt) t<Dffl(DM&&m 

[0019] sx±izffi&isitz\tfrt}ftfrz>&5iz* m 
fflmz&fc-?z>nw.%-&&z^s.a. v- h-rz>nmft& 

[0 0 2 0] 

«*ro*it»SErolias*fflWttt>roi:-r*fc«>t. * 
5E9i#tt, jfelctBKro»K¥ 7 -298062 ^Tf, ^E-*> 

[0021] crofgBjj-m, ^i£lfc£f, i£gc£k (= 
2 7tf/c, cHJta) , £*fflro£*:£fB&ro TS 

Wiroffis-f > tf-^>7> Z i j >JJ, 

Z i j=e "jkrO[(a 0 +aif2+ a2f 4 + a3f6 + a4f8 + 

• • ) +j (bof -1 + bif + b2f 3 + b3f 5 + + • 
•)) 

Yij=e -jkrO[( aQ + ai f2+ 3 2f 4 + a3f6 + 34/8 + 

• • ) +j (bof -1 + b)f + b2f 3 + b3f5 + b4f7 + • 
•)] 

Bij = e -ikrO[(a 0 +aif2+ a2f 4 + a3f6 + 34!^ + 

• • ) +j (bof + bif3 + b2f 5 + b3f7 + b4f9 + • 

• )] 

±5 fc«jS»croi1]*0*3I*Tifi<HTfra t 

[0 0 2 2] fbt, 5fr«%0t'. l»<t3W>yj 

> Z i j^fflS7 F 5 y 9 >X Y j j ^ffiS U T 
^->3 >Bij€rth»b, *n*±eroifi(6lSCK«A-r* 

-tne.ro** fc»i/T, #^ca Pi b p ^^fe^ 
^^c<*?)o -t-Lt, *ro», -y->7 r u >f«*»ewro 
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(7) 

// 

fflttRa*^*.e>n*£Sf'H:, *-<D«$Ca Pj bp trio 
Zij^fflSTK^ y*>*Yjj-*>fflSU 7* ->a >Bjj 

[0 0 2 3] fcfe, U->^U>^H»Rtt«»Ctt, ffift 
a p , bp St*Jl*T?*«>*©^T?ft**. WAfcf, -y-> 
^U>i^«»»CS5t3tr*t€fKtt. I"a 0 ~a4 i bo~ 
b4J t^'5ff»cap i bp 

[0 0 2 4] ilcDfg0J§£$3i:, tBS-f > tf-^>7. Z 10 
i j ^ffilT h* S ; ? >X Y i j ^fflS U 7 ^ -> a > B j j S . 

[0025] dtlt3J;D> VF«Sj&*ft1f:FBfc«fc-*» 

«^ «»«*S»ff "T -6 £ V> 3 i £ SjKWTS 5<t5 

[0 0 2 6] *5SWUM5lHllCt»Ta3ftfct)0 
tib^T, *f8W#*»jtKfflKUfcW« 5 F 7 -298062 ^ 

-^hS$fflW:y52l/-/a >gS2W->3 a U 
[0 0 2 7] 

**. 

[0 0 2 8] 01 fCMatB^SrH^f S^BJCv'a. 1/ 40 
-ya>g!lH flfglOi, «*#Slli, 
Iffi?gl2i, ->S3l/-'>g>f8l3t. S>Xtt 

[0029] ncflfs^ai on ssnfc»w*n^-> 
*«#ai in «aso«r*?iix-^s(t*ftL7-u 

[0 0 3 0 ] HCm^ai 2tt, t»¥9l 'l0«S£Ufc so 



A? 

raffish y e-^>7^ii7.F 3 s/^x^ffiiu 7 
■y->^u>^«»»ttBiotmt^ai 6o*mb 

it£*tHLfct>, D->^'J>^«**ii(Sl©W-»#a 

1 6«75fftilLfeffiSU7^->3>i:^e»ffl2 , J7i7v3 

>.©ifi«as*m^**m^a 1 7 1>- *ta*a 1 7 ©■ 

SU7^">a>SJHH-r*IB2 0fW3iai 8££fiIA. 

[0 0 3 1] ySal/-/ 3 >fil 3tt. StiJ#ai 

2 (DW-IH bfcfflS-f > tf-^>X^fB57 H 3 y 9 >7> 

^ffisu7i7v3><h, ^&#ai KDm^tzmmm 
gmzi&VT. ^nmMT.-^f h)v^>mm.7s^^ h;^ 

[0 0 3 2] £Cn?, a. 1/-/3 3(1 « 

5 it****. B*bfc^#a**, i£X 

[0 0 3 3] u©^«Oyal/-ya >SB 1 ©JfO 
->3 >SB1 £§lSS-f 

[0 0 3 4] C(OJ:5K:»riESn*HiK:JS««J«SH 
*t 4*36«©'>S 1 1/->3 >S1 1 Ttt, *«^a 
11**, jftBro^S^J^-^SdlR^b^-UxjEaif 

bTis^-r^i, s^ai sit ^m^ai iorse 

lcDttff^ai 6tt, S^fSl 5coS^b^-9->yj 
>yffl»»TO«S-f > tf-^>7>^»ffiS7 h* 3 y ^ > 
X^*B5 U 7 57 y 3 >^IEafj:7;Pd' U XA \z'&-d T» 

[0 0 3 5] ^-bt, *UJ#R1 711 ffiS-f >tf-^ 



45 g8¥ 10-3 19069 



13 

Zjj= e -jkrO [ ( aQ + ai f2+ + a 3 f6 + + 

• • ) +j (bof -1 + t>if + b2f 3 + b3f 5 + b4f 7 + • 
•)] 

fib, f : k : &ft. tq iSiitSijt 

XtSftAt^^iiT, ffiftap, bp £**Dgc£-f3a 

So 

[0 0 3 6] fflSTHSy^XYijS, tajAtf, 

Yjj=e -ikrO[(a 0 +aif2+ ^f 4 + aaf6 + a4f8 + 

• •) +j (bof -1 + bif + b2f 3 + b3f5 + brf + • 
•)] 

fib, f:ffl«»c k : i£S5c, r 0 :S*i<tS^j<h 
CDP £ 8cDSg$ti:iSiybT> Z(Di&^iz. U->:/U>^H 
ttRtSSlOtl-JM^Rl 6©»UbfcffiS7K5y^X 

7jg5££ffr&b, itT'^cDifiMS^** 
5. 

[0 0 3 7] fflSU7^->3>Bij*, #J;U£, 
Bjj=e -ikrO[(a 0 + ajf2 + a2f 4 + a3f6 + a4f8 + 

• • ) +j (bof + bif3 + b2f 5 + b3f7 + b4f9 + • 
•)] 

fib, f k : Mk. r 0 :S$itgijt 

[0 0 3 8] CCOct^tCbT, ti5-r>tf-^>7>-^ffi 
I7KSy* >X^mS. V 7 9 is a XDi&Ql&Wm Hi £ 

n&t, a? 2 ©its ^jg i 8 «, roififcissnHeo 

b, £ft£gttT, ySal/-/3>fgl3lt 

[0 0 3 9] ^E-bT, y5al/—>a>fgl3H Z 
b;K>^X^ h)l&Mlt)T, ^r<T>7s^i7 b)l£ 

ntx^* h^^jgy- u x«»-ra z t-n-^mmz 

[0 0 4 0] ^CfcpCLT, 01 KKafltffcSH*"*" 

5*»ySal/->3>SllTlt ffiSOtf- 



(8) 

/</ 

i$m<Htti;:]g£& bT^ < t ^ o xitk&mz z t ii^m 
[0041] m*^, ^w*^0jro->5i u-->a > 

[0 0 4 2] H2fcSli*SHwt5*3S«0 

yal/-y 3 >gtl(l fl^20t, »M2 
It, •>SaW->a>f82 2t, Jfffl*a2 3t, 
fff¥g2 4t^IA^ 
[0 0 4 3] I(Dflfg2 0(l BJfcfca-aiSftfc* 

bx, ^^vTmn^m-r^ho^m^^ti^m^ 

[0044] itmm&L 2 3 «, mmmmnmzmm ufc 
0, i^iRi«*««ESjmi-bfcDT*. 9nr*a2 4tt, 

[0 0 4 5] £0#fPJW^:il/-va>ggl<Dfrr> 

[0046] z.<D£o\zmifc2nz>m2\zmmffitfc.&m 

it5*»i®yS a l/-y 3 >gl 1 Til &M¥8t 
2 111 SigtbT, *t'J7fi^6*it4t)©«>ffl 

<D&i!S{C^0b, ^n^r^ltT, ySaW-y 3 >fa 
40 2 2tt, »M2 lro^bfcftRjRK^bT^r-^ 

[0047] ^©->3 3.k-h^*^sttT, iica^a 

2 3H i/5al/->a>fil!2 20#6tfl8R«* 
***»6I^IBI1H««8l£*ffflIUfcD, y5ak-y3> 
2 0*»fc»«*«*«*^6I^Mfii««aES3lf 

ffil-^o -tbT. W-»*R2 4fi. Stii^g2 3ro** 
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[0048] loi^iiit, 7<i#£SEaif<& 

■6*Wc&«oTlr>fc©TH. «IMI:RJl*IISIIIK*<fro 

S. 
[0 0 4 9] 

98062 *-*>hfcfcJ:**«#3*«©jrtti&* 

[0 0 5 0] HO^ftTfi, gift i tSJRj iOF B 1©ffi 

Zjj= e -JkrO[(a 0 + aif2 + + ^ + + ' 
• • ) +j (bof _1 +bif + b2f 3 + b3f 5 + b^ 1 + • 
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)] 



Yij= e -ikrO[( ao + aif2 + a2f 4 + a3f 6 + 34!^ + 

• • ) +j (bof -1 +bif + b2f 3 + b3f5 + + • 
•)] 

Pz/a >B j j 

Bij = e -jkrO[( ao + ai f2+ ^i 4 + atf 6 + + 

• •) (bof + bif 3 + b2f 5 + b3f7 + b4f9 + • 
•)] 

£^3«fc'5f'jfi{H-f5«J££$oTU5. ZZT. fit 
mSOk, kli&gc (k=2 k f /c, cli^l) , ro 
USSR Woa*E(lT* * o 

[0 0 5 1 ] )k\z. ffiU-1>¥-¥>XZi}tf. Cicoj; 

©<h«ffi^^*i tu ^y^-JKD^ytf-JKDt* 

r = [ r 0 2 +(r2 -r 0 2 )]l/2 = 
= ro(l + A/2ro 2 - A2 /8ro4 
= ro+ A/2ro~ A2 /8ro 3 + • 
Z\Z.X\ ro= (zi2+ti2- 2ziticos<t+h2) l/2i:ifi{!M 

[0 0 5 8] cn*6. ffiS-f >tf-y>XZ i3&tfZ 
1411, 05 (b) fc0*-*-4»cj£0J:'5fc£Stt*. z. 



[0 0 5 2] «5-f >tf-^>XZ jjCD-^jUi, HI4 

(a) tH*-r4»aTf*sn*. (o\*Am& 

R, rteSgfH, Pi=-l/JwxaJi/at. 

= - 1/j wX 5 J2 /d tT*5. s£ffl^T 

[0 0 5 3] J 1 &tf'J 2 -t— ;* > hSHC^tt-Sg 

d^TCOIEHJ^ K#IEKiS^E— 
hiScTfrS. H3T?tt, <gfi±, JRfflHRSAIfil 

20 [0 0 5 4] E^IE&igt^E-y >h&tCi5^T, 0 3 <D 
^y#-;KD~@©gHH»tt, »;<D£o Izmir z\£tf 
di«ty#-;KD©ft$, d2te^y# 
— jwDk>*£» d3tt^y^-;KDcofi$, d4« ; ey#— 

[0 0 5 5] 

■SSt^e/ Ji =sink(z-zo)/sinkdi 

;KD Jj =sink(z2-z)/sinkd2 

m^/^—JUB J2 =sink(t-to)/sinkd3 

n%i : E/#-)U§) J2 =sink(t2-t)/sinkd4 

;KD©ffiS-f >b c -^>7>Zi 3< i:, ty*— ;KDt 

^7 7p-jU3)»*BS-f >hf-y>XZi4Sr*i*«. 0 C» 
ffiS-f >e-y>^Zi3&tKZi4tt, 04 (b) KB* 

[0 0 5 6] Z.Z.-H\ frmommr = (z2 +t 

2 -2ztcosd> + h2 ) 1/2 S#«-r*t, £fl«=.©ffl5 
-1">tf-y>-XZi3XO'Zi4CO«m^«, 13 5 (a) 

40 [0 0 5 7] III, ^ey^— M$<DmMr H, — ^(D^E 

S r o T°m-?t2. <b tf, 

(ro 2 +A) 1/2 =ro(l + A/ ro2 ) 1/2 
+ • • • ) 
• • =ro+d 

Z\X\ Ai = sinkdisinkd3-?£>S„ z\<D$c.i£.$:Wimfcmz 
"T&tz&lZs z — zg= u , t— to=v, w=— t+t2<t 

&<„ ^ey^-^^^^cotux, 

50 sinku =ku- (ku) 3/6 cosku % 1 - (ku) 2/2 
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